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Percy  E.  Paymond. 

Introduction. 

In  several  papers  on  the  Chazy,  limestone,  Brainerd  and 
Seelv  have  ffiven  sections  showino;  the  lithological  characters 
and  thickness  of  the  rocks  at  various  localities  from  Chazy, 
Xe\v  York,  south  to  Orwell,  Vermont.f  These  authors  have 
divided  the  formation  into  three  parts.  A,  B,  and  C,  of  whicli 
A is  the  base  and  C the  top.  These  divisions  arc  founded 
partly  on  lithologic  and  partly  on  paleontologic  grounds.  Only 
a few  species  of  fossils,  however,  were  listed  ; hence  it  has 
been  the  object  of  the  present  writer  to  ascertain  Avliich  are 
the  common  species  in  the  Chazy,  and  to  learn  their  strati- 
graphic and  geographic  distribution.  For  this  purpose, 
detailed  sections  have  been  made  at  Crown  Point,  Yalcour 
Island,  and  Chazy,  and  extensive  collections  have  been  obtained 
at  other  places  in  the  Champlain  and  Ottawa  valleys.  The 
sections  will  be  fully  described  iu  the  Annals  of  the  Carnegie 
Museum.  In  this  place,  however,  only  a synopsis  of  each  is 
given. 

Distribution. 

The  Chazy  formation  was  named  by  Ebenezer  Emmons;j; 
from  the  outcrops  studied  by  him  at  Chazy  village.  New  Y^ork, 
this  locality,  therefore,  becoming  the  typical  one  for  the 
formation. 

In  stratigraphic  position,  the  Chazy  overlies  the  Beekman- 
town  (Calciferous)  and  underlies  the  Lowville  (Birdseye), 
member  of  the  Mohawkian.  It  may  be  traced  from  Orwell, 
Vermont  (along  the  Champlain  Valley),  to  Joliette,  north  of 
Montreal,  Canada.  In  the  Ottawa  Valley,  it  extends  fi-om 
Hawksbury  west  to  Allumette  Island,  80  miles  northwest  of 
Ottawa.  The  formation  is  seen  again  at  the  Mingan  Islands 
in  the  St.  Lawrence,  where  it  covers  a small  area. 

In  the  Lake  Cham])lain  region,  these  strata  are  mostl}^  lime- 
stone, and  the  thickness  ranges  from  60  feet  at  Orwell  to  890 

* Abstract  of  part  of  a thesis  presented  to  the  Faculty  of  the  Yale  Uni- 
versity Graduate  School  for  the  degree  of  Doctor  of  Philosophy.  The 
detailed  paper,  with  full  discussion  and  illustration  of  species,  will  be  pub- 
lished in  early  numbers  of  the  Aiinals  of  the  Carnegie  Museum.  For  descrip- 
tion of  the  trilobites  here  mentioned,  see  Annals  of  the  Carnegie  Museum, 
vol.  iii,  p.  328,  and  this  Journal,  vol.  xix,  p.  377.  Other  new  forms  noted  in 
the  text  are  ’described  at  the  end  of  the  j^resent  paper. 

f Amer.  Geol.,  vol.  ii,  p.  323,  1888;  Bull.  Geol.  Soc.  Amer.,  vol.  ii,  p. 
300,  1891  ; Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  viii,  p.  305,  1896. 

X Geology  of  New  York,  Pt.  2,  Eeport  of  the  Second  District,  1842,  p.  107. 


354  P.  E.  Raymond — Fauna  of  the  Chazy  Limestone 


CO 


eve 


QC 

tiJ 

5 


O’ 


lo 

X3 


•i 


£0 


IcIj:!  : 

O I 

si 


CO 


P.  E.  Paijmond — Fauna  of  the  Chazy  Limestone.  355 

feet  at  Valcom*  Island.  Further  north  tlie  thickness  is  not 
definilely  known.  In  tlie  Ottawa  Valley,  the  formation  is 
nsnally  from  100  to  200  feet  thick  and  is  about  half  limestone 
and  half  sandstone,  the  former  n nally  overlying  the  latter. 
At  the  Mingan  Islands,  the  thickness  was  estimated  by  Sir 
William  Logan  at  about  300  feet,  and  the  strata  include  both 
shales  and  limestone. 

Lake  Champlain  Region. 

As  the  typical  Chazy  is  exposed  in  the  Lake  Champlain 
region,  that  area  will  be  first  taken  up.  In  general,  the  Chazy 
rocks  are  seen  as  a narrow  belt  running  almost  north  and 
south  from  Orwell,  Vermont,  to  Joliette,  Canada.  The  area 
is  seldom  more  than  10  miles  wide,  and  is  not  a continuous 
exposure,  but  occurs  in  small  patches,  in  most  cases  evidently 
fault  blocks,  and  the  strata  are  usually  inclined  at  a considei’- 
able  angle.  The  principal  outcrops  are  along  the  west  side  of 
Lake  Champlain  and  on  the  islands  in  the  northern  part  of 
the  lake.  South  of  .Willsboro  Point,  there  are  scattered 
patches  on  both  sides  of  the  lake  nearly  to  Fort  Ticonderoga. 

Faunal  Divisions. 

In  the  Lake  Champlain  region,  three  major  faunal  divisions 
of  the  Chazy  may  be  distinguished.  Within  these,  there  are 
again  various  zones  which  are  more  or  less  local  in  geographi- 
cal extent. 

Division  1.  The  ILehertella  exfoliata  Division. — The  strata 
of  this  basal  division  are  chiefly  light-colored,  impure,  rather 
coarse-grained  limestones  and  frequently  have  shaly  partings. 
The  thickness  varies  from  nothing  at  the  south  end  of  Lake 
Champlain  to  300  feet  on  Valcour  Island,  365+  at  Chazy,  and 
225  feet  on  Isle  La  Motte. 

The  characteristic  fossils  are : Hehei^tella  exfoliata  sp.  nov., 
Orthis  acittiplicata  sp.  nov,,  Strophoinena  prisca  sp.  nov., 
Scenella pretensa  sp.  nov.,  8.  onontrealensis.,  alcmcmcBa  irregu- 
laris sp.  nov.,  Raphistoma  immatura.^  and  Scalites  angidaius. 
Other  species  occurring  abundantly  in  this  zone  are:  Blastoi- 
docrinus  car  char  icedens.,  Bolhopoidtes  americctnus,  Zygospira 
acutirosDis,  Raphistoma  stamineum.,  Lophospira  sid)aUbre- 
viata^  Rucania  sulcatina.,  and  Pseudosphcerexochus  chazyensis. 
Those  which  occur  only  rarely  in  this  division,  but  which  thus 
far  have  not  been  found  in  higher  divisions,  are:  Lingula 
belli.,  Cyrtodonta  solitaria  sp.  wov.,  Cycloneinaf  normalicma 
sp.  nov.,  Eunema  lejotonotum  sp.  nov.,  and  Lleliomera  sol. 

Of  the  141  species  in  the  Chazy  whose  range  is  known,  64 
make  their  first  appearance  in  this  horizon  and  23  are  found  in 
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all  three  divisions.  This  meinher  is  fiii-tlier  marked  by  the 
appearance  of  the  earliest  of  American  fjryozoa,  and  these, 
unlike  most  Ordovician  species,  range  throughout  the  entire 
formation  above  the  sandstone. 

Division  1 is  characterized  by  the  predominance  of  individ- 
uals and  species  of  Brachiopoda.  Fourteen  of  the  25  species 
of  this  group  occun’ing  in  the  Chazy  of  the  Champlain  Valley 
are  found  in  this  lowest  member,  wliile  only  2 of  the  16  pelec- 
ypods  are  re])resented.  Exactly  half  the  species  of  trilobites 
are  also  found  here,  but  specimens  are  not  common.  Gastro- 
pods are  more  numerous,  as  half  the  species  are  represented 
and  individuals  of  some  forms  are  abundant.  They  do  not 
occur  in  the  lower  strata,  but  are  confined  almost  entirely  to 
the  upper  part. 

There  are  three  zones  in  this  division  which  are  worthv  of 
notice : — 

Zone  I3,  or  the  Orthis  acutiplicata  zone,  is  near  the  base  of 
the  division  and  is  found  at  Valcour  Island  and  Isle  La  Motte. 
The  characteristic  fossils  are  : Orthis  acutiplicata^  Rafines- 
quina  incrassata,  Isotelus  harrisi^  and  Thaleoj)S  ovata^  all 
long  rangers  except  the  first. 

Zone  1ft.  The  Scalites  angidatus  zone.  The  faiinule  of 
this  zone  is  found  at  Plattsl)urg  and  Chazy.  It  is  located 
near  the  middle  of  Division  1.  The  characteristic  fossils  are  : 
Scalites  angulatus^  Raphistoma  immatarum  R.  stamineum., 
Bucania  sulcatina^  Camavella  longirostris^  Illamus  glohosus^ 
and  Thaleops  ovata.  Only  the  first  two  are  restricted  to  this 
horizon. 

Zone  Ic,  the  Lophospira  subahhreviata  zone,  has  been  found 
only  at  Chazy,  but  is  very  strongD  marked.  It  occurs  about 
75  feet  below  the  top  of  Division  1.  The  characteristic  fossils 
are : Lophospira  subahhreviata  and  Raphistoma  stamineum., 
both  of  which  are  very  abundant.  Of  less  importance  are  the 
rare  Schizamhon  f duplicimuriatus^  Ileliomera  sol,  and 
Cliony cilia  marginalis  sp.  nov. 

Division  %.  The  Maclurites  magna  Division. — The  strata 
of  this  middle  division  are  usually  heavy  bedded,  dark  blue  and 
grey,  fairly  pure  limestones,  with  an  occasional  layer  of  grey 
sparkling  dolomite  or  of  light  coarse-grained  limestone.  The 
layers  near  the  middle  usually  weather  into  nodular  masses, 
and  the  fossils  are  frequently  poorly  preserved  and  difficult  to 
extract.  The  thickness  varies  from  200  feet  at  Chazy  to  TOO 
at  Valcour  Island,  and  decreases  toward  the  south.  The  char- 
acteristic fossils  are : Maclurites  magna,  Rafinesquina  cham- 
plainensis,  Plmiomysplatys,  P.  strophomenoid€s%\).  nov.,  Stre- 
p/wchetus,  Eospongia  varians,  Eotomaria  obsoletum  sp.  nov., 
Eccyliopterus  fredericus,  Bathyurellus  minor,  Ghip)humis 
primus,  and  Leperditia  limatula  sp.  nov. 
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Tims  far,  the  following'  fossils  have  been  found  only  in  this 
division,  and  most  of  them  in  but  one  locality  : Gamarotmchia 
pristiua  sp.  nov.,  CtenodonUi  didruiforoiis  sp.  nov.,  (Jl'idop]>- 
orus  obscorus  sp.  nov.,  Cyrtodonta  cxpanm  sp.  nov.,  End.o- 
desma  undid  at  urn.  sjn  nov.,  Scenelia  rohusUt  sp.  nov.,  Rapliis- 
tonid  unduhituni  sp.  nov.,  llelicotoma  miyrans  S)).  nov., 
Bucania  bidorsataf^  Trochonema  diy)ar  s}>.  nov.,  Subulites 
p)i'ohmyata  sp.  nov.,  llolopea  scrutator  sp.  nov.,  Eoharpes 
ottaicaensis^  Asaphus  margined  is^  hotel  us  angusticevuda^  Isot- 
elus  ? bearsi^  lllamus  punctatus^  Cybele  'valcourensis^  Cerwu- 
rus  poinpilius^  C.  hudsoni^  and  Pseud osplicerexoch  us  approx- 
im  us. 

This  middle  division  is  marked  by  an  abundance  of  pelec- 
ypods,  gastropods,  and  trilobites,  and  in  this  respect  is  sharply 
contrasted  with  the  lower  division.  Of  the  16  pelecypods,  13 
are  represented  here.  Of  35  trilobites.  27  are  present. 

Species  of  Stroinatocerium  and  Strephochetus  are  common 
in  these  rocks,  but  are  also  abundant  in  the  lower  zone  of  the 
next  division. 

Zone  2„.  The  Malocystites  murchisoni  zone.  Tims  far, 
only  one  subfaunule  has  been  detected  in  Division  2,  and  that  is 
at  the  very  base.  It  is  best  developed  at  Yalcoiir,  but  occurs 
also  on  Yalconr  Island.  The  zone  is  characterized  by  the  great 
abundance  of  cystid  fragments.  The  characteristic  fossils  are  : 
(jlaphurus  prhmis^  Eoharpes  antiqtiatiis^  Lonchodomas  halli.^ 
Cybele  valcourensis.,  Malocystites  murchisoni^  Af.  emmonsi^ 
Glyptocystites  forbesi^  Palaeocystites  tenuiradiatus^  Raphis- 
toina  stamineum,  ALaclurites  magna.,  Ploesiomys  strophome- 
noides^  and  Camarella  varians. 

Division  3.  The  Camccrotcechia  plena  Division. — The 
strata  of  this  division  are  rather  thin  bedded,  light  grey,  coarse- 
grained limestones,  al)Ounding  in  fossils.  Near  the  base  thei*e 
are  always  butf-colored,  pure,  fine-grained  dolomites  and  heavy 
bedded,  coarse-grained  blue  limestones.  The  only  fossil  which 
is  found  throughout  this  division  is  Camarotmehia  plena. 
Otlier  characteristic  fossils  are : Camarotmehia  major  sp.  nov., 
Orthis  ignicida  sp.  nov.,  ALodiolopsis  fabaformis  sp.  nov.,  and 
Glaphurus  jmstulatus. 

There  is  here  a decided  fallino-  off  in  the  number  of  ^astro- 
pods  and  pelecypods,  only  6 of  tlie  former  and  5 of  the  latter 
being  represented.  There  are  about  as  many  trilobites  (16)  in 
this  division  as  in  Division  1,  and  8 of  these  are  found  in  all 
three  sections.  The  number  of  species  of  brachiopods  is  about 
the  same  in  each  of  the  three  divisions,  but  they  dominate  the 
fauna  in  the  first  and  third.  In  the  former,  one  of  the  Pro- 
tremata  {llebertella)  is  most  abundant,  while  in  the  third  divi- 
sion one  of  the  Telotremata  {Camarotmehia)  predominates. 

Am.  Jour.  Soi.— Fourth  Skries,  Vol  XX  Xo.  1 19 —November,  1905. 
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There  are  three  well-marked  zones  in  this  division,  as  fol- 
lows : 

Zone  ITn  GJapliuvas  jmstalatas  zone,  is  fV>nnd  at  the 
base  of  Division  3,  at  Yaleoni-  Island,  Chazy,  Cooj^erville,  and 
Isle  La  Motte.  The  chai’acteristie  fossils  are : Glajdrarus 
pustulatus.,  rilce)ni8  gloJ)Osas^  1.  erasiusi^  Jsotelus  harrisi^ 
Reniopl  ear  ides  canadensis^  Pliomerop)s  ca/naden  sis.,  Amphili- 
chas  niin(/a)iensis.,  Jd seudosjdaerexoch  us  vuJcan us.,  Camarotm- 
chia  plena.,  Conocardium  heecheri  sp.  nov.,  Bttcania  sulcaiina., 
and  several  cephalopods. 

Zone  IL,  the  Camaroimchia.  mayor  zone,  stands  between 
3^,  and  3^  and  its  fannule  is  a transition  between  the  two. 
Gama  rot  oechia  becomes  more  abundant  and  better  developed, 
and  fossils,  while  nnmerons,  become  fewer  in  s])ecies.  The 
best  develo])inent  is  at  Valconr  Island.  The  characteristic 
fossils  are:  CamarotoeGhia plena^  C.  majot\  Tlehertella  costalis^ 
Mcdocystites  emmonsi.  Malocystites  s]).,  Palceocystites  sp., 
Illmius  glohosus,  Pliomerops  canadensis.,  Bucania  sulcatina., 
Raphistoma  stamineum^  and  Isotelnis  ohtusum. 

Zone  3^.  The  Modwlopsis  fahaforniis  zone.  In  this  zone, 
Camarotcechia  pdena  is  abnndant,  almost  to  tbe  exclnsion  of 
other  species.  The  fannnle  extends  to  the  to]:>  of  the  formation 
at  Chazj,  G]*and  Isle,  and  Yalconr  Island.  The  cliaracteristic 
fossils  are  : Camarotoechia  plena  and  Modiolopjsis  f aha  for  mis. 


Section  at  Chazy.,  Neic  York. 

The  section  at  Cliazy  lias  a thickness  of  732  feet,  but  the 
base  of  the  formation  is  not  shown. 

Division  1. — The  rocks  carrying  the  fauna  of  Division  1 are 
well  exposed  in  the  ridges  south  of  the  village,  near  Tracy 
Brook.  The  thickness  is  305  feet,  and  judging  from  the  fauna 
at  the  base,  at  least  150  feet  of  strata  are  missing.  Ilehertella 
eocfoliata  is  very  abundant,  especially  below  the  horizon  of 
Scalites  angidatus.  The  latter  zone  is  217  feet  above  the  base 
of  the  exposed  section,  and  is  zone  Y of  the  generalized  sec- 
tion. The  most  common  fossils  are  : Secdites  angidatus,  Buca- 
nia sulcatina,  Raphistoma  immaturum,  R.  stamineum , and 
dlialeops  ovata.  Higher  up  in  the  section,  275  feet  above  tlie 
base,  is  the  zone  of  Lophospira  suhahhreviata,  about  35  feet 
in  thickness.  This  is  zone  1^  of  the  generalized  section.  The 
gastropods  ai-e  very  abuudant  in  the  three  localities  at  Chazy 
where  this  zone  is  exposed. 

Division  2. — The  strata  of  this  division  are  about  195  feet 
in  tliickness,  and  are  dark  blue,  impure  nodular  limestones, 
usually  full  of  fossils  which  are  frecpiently  silicilied.  Stroma- 
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toeevlum^  Eosi)on(jia  varians^  Li^afuesquina  chanvplainensis., 
PLesionnis phitjis^  j\lachi rites  mcKjna^  Pliomerops  canadensis^ 
and  several  ceplialopods  are  coiiimon. 

Piidsion  J. — The  CaniarotmcJiia  plena  division  is  not  very 
well  developed  along  the  line  of  the  section  at  Chazy.  Tlie 
thickness  is  153  feet,  but  a large  ])art  of  the  strata  is  covered 
with  soil.  At  the  base  are  about  25  feet  of  grey  dolomite  with 
almost  no  fossils.  The  I'emainder  of  the  rock,  as  far  as  exposed, 
is  an  im])ure  shaly  limestone,  abounding  in  Caniarotmchia 
plena.  Zones  3„,  3^,  and  3^.  can  not  be  distinguished  just  at 
Chazy  village,  probably  because  the  strata  ai‘e  so  poorly  ex- 
]:)Osed.  About  3 miles  southeast  of  this  point,  however,  in  a 
tield  near  the  lake  shore,  tine  outcro])s  of  zone  3„  occur,  and 
here  Glaphurns  pustulatus^  Amphilichas  niinganensis.^  Illce- 
nus  globosus^  and  the  cephalopods  are  common. 


Section  at  Valcour  Island. 

On  Yalcour  Island,  the  whole  of  the  Chazy  is  exposed,  with 
a thickness  of  890  feet.  In  one  section  along  the  south  end, 
almost  the  entire  thickness  is  showm,  while  nearly  all  the  miss- 
ing parts  may  be  seen  in  other  sections  on  the  east  and  north 
sides  of  the  island. 

D ivision  1. — The  strata  of  this  division  are  well  exposed  on 
the  south  end.  The  thickness  is  311-  feet.  At  the  base  is  a 
zone  of  sandstone  and  shale  in  which  Lingula  brainerdi  is  the 
common  fossil.  Other  fossils  are  rare,  Isotelus  harrisi  and  a 
species  of  Eccyliopterus  being  the  only  ones  thus  far  found. 
Above  this  zone  is  that  of  Ortliis  acutiplicata^  10  feet  in 
thickness. 

The  Scalites  angulatus  zone  is  not  exposed  on  Yalcour 
Island,  the  rocks  usually  containing  it  being  absent  at  the  peb- 
ble beach  on  the  south  end  of  the  island.  The  Lopliospira 
subabbreviata  zone  is  not  well  developed,  but  may  be  indicated 
by  a fauna  found  on  the  middle  of  the  west  side. 

Division  — The  strata  of  this  division  are  406  feet  in 
thickness  and  are  usually  compact,  dark  blue  and  grey  lime- 
stones. The  fossils  are  frequently  coarsely  silicitied,  but  are 
almost  always  difficult  to  extract.  At  the  base,  zone  2«,  the 
Malocystites  murcliisoni  zone,  is  well  developed,  and  as  the 
fossils  weather  out  in  this  locality,  some  40  species  have  been 
listed. 

While  the  rocks  of  this  division  iisuall}^  afford  poor  collec- 
tions, yet  in  favoi-able  localities  tliey  are  found  to  be  extremely 
rich  in  interesting  species.  Thus,  one  locality  on  the  east  side 
of  the  island  has  yielded  60  species  of  fossils,  among  them  such 
rare  trilobites  as  Asaphus  niarginalis.,  Isotelus  bear  si,  and 
Pernopleiirides  canadensis,  and  many  species  of  pelecypods. 
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Pi  vision  3. — Tliis  is  es})ecially  well  develo|:>e(]  on  Yalcoiir 
Island.  Zone  3,^  is  exposed  in  two  or  three  localities  on  tlie 
east  side.  Zone  3,,  is  best  developed  about  Cystid  Point,  the 
southeast  point  of  Yalcour  Island,  and  zone  3^  is  ex|)Osed  l)oth 
east  and  west  of  Black  Piver  Point  on  the  north  end.  The 
division  is  1T2  feet  in  thickness  and  carries  Camarotoechia 
2)lena  thi-onghout.  The  fannides  given  for  zones  3^,  3^,  and 
3.,  are  those  found  on  Yalcour  Island. 

Crown  Point  t3ection.^' 

The  section  at  Crown  Point  is  305  feet  in  thickness.  At  the 
base  is  a zone  25  feet  thick  in  which  the  strata  are  sandstone 
and  shale,  and  the  only  fossil  is  Linyida  Ijrainerdi.  The 
remaining  280  feet  are  impure  blue  and  grey  limestone,  usually 
very  fossil  if  erous.  Division  1 is  absent. 

Pi  vision  3. — The  fauna  chai-acteristic  of  this  division  is 
found  all  through  the  section  at  Crown  Point.  The  character- 
istic fossils — Maclurites  mayna,  Rafnesquina  charnjjlainensis.^ 
Plaesiomys  platys.^  and  Lejoerditia  limatida — are  very  abun- 
dant, and  the  whole  expression  of  the  fauna  is  that  of  the  mid- 
dle part  of  the  section  at  Yalcour  Island  and  elsewhere. 
Brainerd  and  Seely  assign  the  lower  48  feet  to  their  Division 
A,  and  the  upper  57  feet  to  Division  C,  but  faunally  the  whole 
section  belongs  together.  Camarotoechia  plena,  is  absent,  as 
are  also  the  other  fossils  characteristic  of  Division  3.  Tlie 
upper  3 feet  of  the  section  are  a coarse  limy  sandstone,  with 
Plcesiomys  q^latys.^  Camarella  vavians.,  Raphistoona  starnin- 
eum.^  and  Isotelus  harrisi  in  a layer  a foot  thick  at  the  top. 

Orwell,,  Vermont. 

A short  distance  northeast  of  Orwell  villao:e  is  the  most 
southern  exposure  of  the  Chazy.  At  that  place  there  are 
about  60  feet  of  strata,. the  fauna  of  which  indicates  that  they 
belong  to  Division  2.  Another  locality  near  by  shows  sand- 
stone and  shale  at  the  base  of  the  formation. 

North  of  the  International  Boundary  the  various  divisions 
can  not  be  followed  in  the  published  lists,  but  this  is  due  to  the 
fact  that  no  sections  liave  been  made  in  tiiat  region.  The  lists 
published  by  Billings,  Logan,  and  Ami,  of  the  Canadian  Sur- 
vey, however,  do  show  that  fossils  characteristic  of  all  three 
divisions  are  found  in  that  region.  The  Champlain  Yalley 
fauna  of  the  Chazy,  which  will  be  designated  as  the  typical  one,  is 
found  as  far  north  as  Joliette,  35  miles  north  of  Montreal  and 

* For  detailed  description  of  this  section,  see  Bull.  Anier.  Pal.,  vol.  iii, 
No.  14,  1902. 
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85  miles  north  of  C1kiz}\  To  the  west  it  is  fonnd  as  far  as 
llawkeshury,  75  miles  northwest  of  Chazy  and  55  miles  west 
of  Montreal. 


Ming  AN  Islands  Region. 


The  fauna  of  the  Chazy  at  Mingan  Islands  is  very  closely 
related  to  that  of  the  typical  Chazy  of  the  Champlain  Valley, 
as  is  shown  by  the  following  list  of  species  common  to  the  two 


regions : — 

1) 0 tb 0 p orites  a n i er i canus. 
Phylloporina  incepta. 
Cohuimaria  ? ? parua. 
Jiafinesquina  incrcssata. 
Gam  arotoich  I a orienUdis. 
Camarella  lonyirostris. 

C.  varians. 


Orthoceras  bilmeaf  mn. 
0.  midtic.ameratum. 
Pieisoceras  jason. 

PL iom  erops  canaden  sis. 
Illamus  globosus. 
Foharpes  antiquatus. 


Ottawa  Valley  Region. 


The  Chazy  deposits  of  this  region  have  been  described  in 
detail  by  Logan, “ Ells,f  and  Ami.;};  The  formation  is  not 
more  than  200  feet  in  thickness,  usually  less,  and  is  divided 
into  two  parts,  the  lower  including  shales  and  sandstones,  and 
the  upper,  limestones.  It  outcrops  in  a narrow  belt  extending 
along  the  north  and  south  sides  of  the  Ottawa  River,  from 
Hawkesbnry  west  to  Arnprior,  and  is  again  exposed  south  of 
’ Ottawa,  whence  another  narrow  belt  runs  to  Cornwall,  where 
it  again  turns  northward.  West  of  Arnprior  there  are  a few 
outliers  of  the  same  formation.  One  large  one  occurs  at  Allu- 
mette  Island,  north  of  Pembroke,  and  another  10  or  15  miles 
south  of  tliis  and  west  of  Renfrew. 

The  coarse  character  of  the  sediments  at  the  base  of  the  for- 
mation in  this  region  jioints  to  very  shallow  water  and  shore 
conditions  and  a probable  erosion  interval  between  the  end  of 
Beekmantown  time  and  the  deposition  of  the  strata  of  Chazy 
age. 

The  wi-iter  has  studied  the  rocks  of  this  area  chiefly  in  the 
vicinity  of  Ottawa  and  Aylmer,  and  the  fauna  there  represented 
seems  to  consist  of  about  25  species,  only  T of  which  occur  in 
typical  Chazy  deposits.  The  fauna  of  the  sandstone  at  the 
Aylmer  region  is  quite  different  from  that  found  in  the  over- 
lying  limestone,  and  for  tliat  reason  a list  is  here  given  of  the 
species  found  in  each.  An  asterisk  denotes  that  the  species  is 
found  also  in  the  typical  Chazy  : — 


* Geology  of  Canada,  1803. 
f Eept.  Geol.  Survey  of  Canada,  1899. 

X Ibidem  ; also  Trans.  Eoy.  Soc.  Canada,  vol.  ii,  1896,  vol.  vi,  1900,  and 
various  other  papers. 
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Sandstone. 


Limestone. 


JAngnla  lyelli. 

* Camarotmc/da  plena. 

* (7.  orientalis. 

Ilehertella  hnp>erator. 
Modiolopsis  hreviuscala. 

31.  jyeo'viiiscula. 

31.  sowteri  S}).  nov. 

Ctenodo)tta  jjai'vldens  sp.  nov. 
Whitella  canade)isis  sp.  nov. 
Ar china cella  ? deformata. 
RaijMstoma  striatum, 
stamineum. 

Lophospira  hillingsi  sp.  nov. 
Bathyurus  angelini. 

Bey  rich  ia  clav  igera. 

B.  clav  igera  clav  if r a eta. 

Brimitia  sp. 

Isochilina  sp. 


Lingula  lyelli. 

* Camaroteechia,  pjleyia. 

* llaf/nesquina  alternata. 

31 0 di olopsis  hre viuscula. 
31.  parviuscida. 


llaphistoma.  stamineum. 
Orthoceras  allumettensis. 
Bathyurus  angelin  i. 
Lep>erditia  annygdalina. 

canadensis. 

Leper ditella  labellosa. 
Isochilina  Ottawa. 

I.  aniiana. 

Brimitia  logani. 


It  may  be  seen  from  the  above  parallel  lists  that  there  are  : 

only  6 species  common  to  the  sandstone  and  limestone  divisions  ; 

of  this  formation.  In  the  limestones  the  ostracods  are  exceed-  ■ 

ingly  abundant,  often  making  up  entire  layers  of  the  rock.  i 

The  two  divisions  are  intimatel}"  connected  by  very  well-  | 

defined  species,  however,  and  none  of  the  forms  pass  on  into  J 

the  overlying  Lowville  limestone.  i 

In  the  Ottawa  Valley,  the  most  noticeable  feature  of  the  I 

faunas  is  the  absence  of  tlie  cystids,  Bryozoa,  and  Ilydrozoa  so  | 

common  in  the  typical  Chazy.  The  large  number  of  species  | 

of  ostracods  and  their  great  abundance  are  in  marked  contrast  I 

to  the  three  or  four  species  found  in  the  Champlain  Valley.  J 

This  difference  in  the  lithology  and  fauna  has  led  the  writer  | 

to  suggest  the  name  Aylmer^  formation  for  these  deposits  in  j 

the  Ottawa  Valley. 

J 

Summary  on  the  Lake  Champlain,  Mingan  Islands  and  i 

Ottawa  Valley  Regions. 

In  the  Lake  Cliamplain  region  occurs  tlie  fullest  develop- 
ment of  both  the  strata  and  the  fauna  of  the  Chazy  period,  and 
three  divisions  based  upon  faunal  diffei’ences  may  be  recog- 
nized. The  fauna  of  the  Chazy  at  Mingan  Islands,  while  only 
partly  known,  shows  that  the  typical  Chazy  is  also  found  in 
that  region.  West  of  Hawkesbury,  Canada,  a decided  change 

* Ann.  Carnegie  Mus.,  vol.  iii,  p.  880,  1905. 
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in  the  fauna  is  seen  at  L’Orio'ual,  only  10  miles  from  llawkes- 
hurv.  IFere  is  found  a section  less  than  i^OO  feet  in  thickness, 
witli  sandstone  at  the  base  and  limestone  in  the  upper  ])ortion. 
The  fauna  changes  abruptly,  several  s])ecies  occurring  there 
which  are  unknown  further  east.  The  ty|)ical  Chazy  fossils 
found  here  are  : CamavotaHihia plena^  Paphistoinn  sta/niineum^ 
and  Alalocystites  'nrurchisoni.  From  this  locality  west  to 
Alliimette  Island,  a distance  of  115  miles,  the  same  succession 
of  strata  may  be  found,  and  about  the  same  fauna.  All 
through  the  Ottawa  Yalley  the  Chazy  is  rej^resented  by  a 
formation  which  is  sandstone  at  the  base  and  limestone  above. 
In  its  most  western  exposures,  the  limestones  are  absent  and 
only  the  sandstone  remains. 

The  base  of  tlie  Chazy  is  always  a sandstone,  but  this  does 
not  carry  the  same  fauna  in  all  regions,  nor  does  the  zone 
which  rests  upon  it  always  have  the  same  fauna.  In  the  Lake 
Champlain  region,  the  sandstone  always  contains  Lingula 
hrainevdi  ; in  the  Ottawa  Yalley,  it  carries  a modified  Cama- 
roUechia plena  fauna.  At  the  type  sections.  Lingula  hrainerdi 
is  at  the  base  of  the  formation,  while  the  Camarotoicliia plena 
fauna  appears  TOO  feet  above. 

Since  the  fullest  development  of  limestone  deposits  of  this 
age  is  in  the  region  of  Chazy  and  Yalcour  Island,  New  York, 
that  must  be  the  locality  in  which  the  Chazy  sea  persisted 
longest.  From  the  evidence  outlined  above,  it  would  seem 
that  this  sea  was  a shallow  one,  invading  south  and  west  over 
a slowly  sinking  land.  Since  the  Chazy  fauna  is  apparently 
developed  less  directly  from  the  Beekmantown  of  the  Lake 
Champlain  area  than  from  that  of  Newfoundland,  and  since 
there  are  many  European  types  introduced  into  the  Chazy,  it 
seems  probable  that  this  sea  was  open  to  the  east. 

If  the  sea  were  thus  invading  upon  the  land,  the  sandstone 
would  represent  shore  conditions.  This  is  undoubtedly  the 
case,  for  the  sandstone  in  both  the  Champlain  and  Ottawa 
valleys  frecpiently  presents  evidences  of  shore  origin  in  cross 
bedding,  idpple  marks,  and  worm  burrows. 

If  the  sea  were  invading  southward  in  the  region  now  occu- 
pied by  the  Champlain  Yalley,  the  sandstone  should  be  younger 
and  younger  in  age  as  it  is  traced  from  north  to  south.  Tliat 
this  is  actually  the  case  is  shown  by  tlie  faunas,  for  at  Yalcour 
Island  all  the  strata  of  the  HelerteUa  exfoliata  division,  300 
feet  in  thickness,  were  deposited  before  the  ALaclurites  magna 
fauna  became  prominent,  while  at  Crown  Point  this  second 
fauna  follows  imn’iediately  upon  the  basal  sandstone. 

Dui’ing  the  greater  part  of  Chazy  time,  the  transgression  is 
southward,  but  later  the  shoi’e  began  to  move  westward  also. 
The  region  of  the  Ottawa  Yalley  was  then  invaded,  and  the 
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sandstone  hronglit  with  it  a part  of  tlie  C<^o^utrot(^mJl.i(^  plena 
fauna.  The  date  of  this  invasion  to  the  west  can  he  rather 
closely  approximated.  Gamarotceclda  pdena.^  Raphisioma 
staminemm.,  and  Malocystites  inurcldsoni  are  found  in  the 
middle  of  the  section  at  L’Oriirnal.  At  Valcour  Island  these 

V ^ 

species  occur  together  in  zone  775  feet  above  tlie  base, 
thus  showing  that  the  formation  in  the  Ottawa  VAlley  repre- 
sents the  very  latest  [)art  of  Chazy  time. 

Lllrich  ami  Schuchert,  in  their  paper  on  Paleozoic  Seas  and 
Bankers, “ bring  out  this  idea  of  a (3hazy  sea  invading  westward 
and  southward.  They  state  : “With  the  earlier , part  of  this 
subsidence  [tlie  Chazy  invasion],  the  Atlantic  invaded  the 
continent  westward.  . . . The  typical  Chazy  formation  . . . 
bears  evidence  in  its  members  of  having  encroached  south- 
ward  and  westward  in  the  arms,  the  latest  beds  . . . extend- 
ing farthest  south  and  west.” 

Tur:  Closing  Period  of  Chazy  Time. 

Ill  the  preceding  pages  an  effort  has  been  made  to  show 
that  in  northeastern  New  A^ork  and  in  the  Ottawa  A^alley,  the 
Chazy  sea  invaded  over  a land  surface  of  Beekmantown  rocks, 
and  that  the  base  of  the  Chazy  is  a tangential  sandstone ; also 
that  the  invasion  was  first  southward,  covering  tlie  region  of 
the  Champlain  Yalley,  and  later  westward  along  the  locality 
of  the  present  Ottawa  Valley. 4 

Of  the  former  extent  of  the  formation  throughout  the  St. 
Lawrence  Valley  or  elsewdiere,  there  is  at  present  little  evi- 
dence. Since  the  sea  did  not  attain  the  region  of  Avhner 
until  very  late  Chazy  time,  it  is  probable  that  the  formation 
never  extended  much  furtlier  west  than  the  known  outcrops 
in  that  region  (Allumette  Island,  etc.). 

From  a study  of  the  stratigraphy  and  faunas  it  becomes 
evident  that  the  upper  portion  of  the  Chazy  is  not  represented 
in  the  region  soutli  of  Valcour  Island.  Either  these  beds  were 
never  deposited  there  or  they  were  eroded  before  the  Lowville 
was  laid  down.  Tlie  evidence  is  not  of  such  a character  as  to 
prove  detinitely  which  did  occur,  but  for  reasons  given  below 
it  seems  more  probable  that  the  upper  beds  were  deposited 
south  of  Valcour  and  later  eroded.  These  reasons  are  as 
follows : — 

* Rept.  N.  Y.  State  Pal.,  1902,  p.  639. 

[f  By  these  terms,  Champlain  Valley  and  Ottawa  Valley,  the  writer  does 
not  intend  to  convey  the  iinjiression  that  the  Chazy  deposits  were  laid  down 
in  narrow  arms  of  the  sea,  or  that  the  topography  was  then  anything  like 
that  of  the  present  time.  It  should  be  remembered  that  strata  of  post-Chazy 
age  are  involved  in  the  Green  Mountain  uplift,  and  that  there  are  indications 
that  the  Adirondacks  did  not  exist  in  Ordovician  time.] 
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First.  All  tbrouo’li  the  Champlain  Valley,  the  Chazy  is 
capped  by  a bed  of  sandstone  "2  feet  in  thickness,  and  this 
may  be  interpreted  as  the  invading  base  of  the  Lowville 
formation.  From  this  it  would  follow  that  a period  of  erosion 
existed  between  the  Chazy  and  Lowville  formations. 

Second.  If  the  n])per  beds  were  never  deposited  sooth  of 
Valconi-,  the  Chazy  sea  after  advancing  slowly  to  the  south  to 
some  point  below  ()rwell,  Vermont,  must  have  then  retreated 
to  the  northward.  Snch  a recedence  could  have  been  caused 
onlv  bv  an  elevation  south  of  Orwell,  for  there  is  no  general 
retreat  of  the  Chaz}^  sea  at  this  time,  which  is  proved  by  the 
fact  that  at  a still  later  period  the  sea  advanced  westward 
beyond  Ottawa.  That  there  was  then  no  uplift  in  the  south  is 
shown  by  the  fact  that  the  Lowville  sea  invades  from  the  south- 
west.'^ On  the  other  hypothesis,  which  seems  more  probable, 
the  sea  would  have  invaded  southward  to  the  region  of  Orwell 
and  after  depositing  there  the  final,  or  Camarotcechia  plena., 
beds  vanished  from  the  area  of  Lake  Champlain.  During  the 
latter  part  of  Chazy  time  or  after  its  close,  the  Stones  Kiver 
(Lowville)  sea  was  invading  from  south  to  north  and  there  was 
a land  interval  in  the  Champlain  region,  during  which  time 
some  of  the  Chazy  and  Beekmantown  beds  were  removed 
along  the  barrier  region  between  Orwell  and  the  Mohawk 
Valley. 

Third.  By  taking  the  rate  of  decrease  in  thickness  (11’25 
feet  per  mile)  of  the  Ileheidella  exfoliata  division  between 
Chazy  and  Valcour  Island,  to  compute  the  probable  southern 
extent  of  that  division,  it  is  seen  that  it  would  have  reached 
only  26’6  miles  south  from  Valcour  Island.  Therefore,  at  the 
same  rate  of  decrease  the  base  of  the  Crown  Point  section  is 
161  feet  higher  than  the  base  of  the  Valcour  Island  section. 
That  this  rate  of  decrease  can  not  be  used,  is  shown  by  the 
fact  that  Division  1 at  Isle  La  Motte  is  only  225  feet  thick, 
which  is  less  than  at  Valcour  Island,  while  Isle  La  Motte  is  as 
far  north  as  is  Chazy.  The  only  reliable  data  for  an  estimate 
of  this  character  are  the  facts  that  there  are  300  feet  of  the 
beds  of  Division  1 at  Valcour  Island  and  notliing  at  Crown 
Point.  This  is  a thinning  out  of  7‘3  feet  per  mile,  which,  on 
the  other  hand,  is  probal)ly  too  small.  On  this  basis,  the 
bottom  of  the  Crown  Point  section  is  at  least  300  feet  above 
the  base  of  the  Valcour  Island  section  and  the  base  of  the 
Orwell  section  is  at  least  421  feet  above  it.  If  this  minimum 
estimate  of  the  height  of  the  base  of  the  Crown  Point  section 
above  that  of  the  Valcour  Island  section  is  accepted  as  a work- 
ing basis,  it  will  be  seen  that  the  former  lacks  the  upper  285 
feet  of  the  formation.  This  is  a gradient  of  6*95  feet  per  mile 

* See  Ulrich  and  Sehuchert. 
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to  tlie  top  of  the  beds  at  Yalcoiir  Island.  Taking  the  base  of 
tlie  Orwell  section  at  424  feet,  the  upper  404  feet  are  lacking. 
The  thinning  in  the  17  miles  from  Crown  Point  to  Orwell  is 
122  feet,  or  7T  feet  per  mile,  while  the  gradient  to  the  top  of 
the  Chaz)^  at  Valconr  Island  is  7‘01  feet  per  mile.  The  close 
correspondence  of  these  gradients  and  the  small  gi*adient  of  7 
feet  per  mile  for  58  miles  are  significant,  and  seemingly  indi- 
cate a base-leveled  surface  of  this  land  during  the  Cliazy- 
Lowville  interval. 

Representation  of  Ciiazy  Time  in  other  Regions. 

The  Chazy  was  formerly  identified  by  various  geologists  as 
covering  a large  area,  but  more  recently  it  has  been  field  that 
while  certain  formations  may  have  been  laid  down  during 
Chazy  time,  the  typical  rocks  and  fossils  of  this  period  are 
restricted  to  the  region  of  the  Champlain  and  Ottawa  valleys 
and  the  islands  in  the  Gulf  of  St.  Lawrence. 

The  tSt.  Peter's  Sandstone. 

One  of  the  formations  which  has  long  been  correlated  in 
time  with  the  Chazy  is  tlie  St.  Peter’s  sandstone,  which  in 
Iowa,  Minnesota,  and  parts  of  Illinois  underlies  the  lowest 
member  of  the  Mohawkian  series.  The  fauna'^  of  this  forma- 
tion is  meagre  and  is  contained  in  a few  layers  near  the  top. 
It  is  made  up  chiefly  of  Mollusca,  all  closely  allied  to  Trenton 
forms.  JSone  of  the  species  are  found  in  the  Chazy  ; hence 
no  new  light  is  thrown  on  the  correlation  by  the  later  studies 
of  the  Chazy  fauna.  On  lithological  grounds,  James  has  cor- 
related it  with  the  Chazy  of  the  Ottaw’a  Yalley,  but  there  are 
no  species  common  to  the  two  formations.  From  the  close 
relationship  of  its  fauna  to  that  of  the  Mohawkian  (Trenton) 
it  seems  probable  that  the  St.  Peter’s  was  deposited  during 
Stones  River  time. 

Stones  Fiver  Group. 

In  the  Columbia,  Tennessee,  folio  of  the  U.  S.  Geologic 
Atlas,  Ulrich  lias  stated  that  the  lower  part  of  the  Stones 
River  group,  including  the  Lebanon,  Ridley,  Pierce,  and  Mur- 
freesboro limestones,  is  to  be  correlated  in  time  with  the  Chazy 
of  New  York  State. 

This  statement  is  evidently  based  mainly  on  stratigraphic 
grounds,  as  Ulrich  and  Schuchertf  have  held  that  the  Low- 

* F.  W,  Sardesoii,  Bull.  Minnesota  Acad.  Sci.,  vol.  iv,  No.  1,  pt.  1.  p.  64, 
1896. 

f Paleozoic  Seas  and  Barriers,  Eept.  N.  Y.  State  Pal.  ; Bull.  52,  N.  Y. 
State  Mas.,  1902,  p.  683. 
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ville  of  New  Y(n-k  is  tlie  northeastern  I’epresentative  of  the 
extreme  top  of  tlie  Stones  Kiver”  group. 

In  the  Oolnmbia  folio  referred  t(;  above,  Ulrich  has  tal)iilated 


the  fossils  of  all  the  divisions  of  the  Stones  River  group  as 
develo|)ed  in  the  middle  Tennessee  region.  In  the  Lebanon 
formation,  the  upper  member  of  the  Stones  River  group  which 
is  there  correlated  with  tlie  Chazy,  there  are,  according  to  the 
table,  37  species  besides  10  nndescribed  Rryozoa.  Of  these 
37  species,  7 are  Bryozoa  and  5 are  not  specifically  identified. 
This  large  nnmber  of  Bryozoa — 17  s|)ecies — at  once  suggests 
that  the  formation  containing  them  is  much  iimre  closely  allied 
to  the  Trenton  than  to  the  Chazy.  Leaving  ont  of  account 
the  Bryozoa,  which  in  the  Ordovician  nearly  always  have  a 
very  restricted  vertical  range,  and  the  5 forms  not  specifically 
identified,  it  is  found  that  17  of  the  25  species  remaining  are 
Black  River  or  Trenton  forms.  All  the  brachiopods,  4 of  tlie 
5 gastropods,  and  2 of  the  3 trilobites  are  species  occurring  in 
higher  formations.  Even  if  all  the  described  species  are 
included,  53  per  cent  of  the  species  of  the  Lebanon  formation 
are  Black  River  or  Trenton  forms. 

Below  the  Lebanon  is  the  Ridley  horizon,  ahont  80  feet  in 
thickness.  Of  the  9 species  listed  from  this  formation,  6 are 
found  in  the  Black  River. 

Below  the  Ridley  is  the  Pierce  limestone  with  12  species 
listed  and  20  nndescribed  bryozoans.  Only  11  forms  are 
sj^ecifically  identified  and  of  these  30  per  cent  are  Black  River 
or  Trenton  forms. 

The  lowest  member  of  the  Stones  River  group  is  the  Mur- 
freesboro, which  is  about  60  feet  in  thickness  and  contains  24 
species,  21  of  which  are  identified.  The  fauna  is  composed 
principally  of  Mollnsca,  of  which  gastropods  of  the  genera 
Lophosijira  and  Liospira  are  particularly  nnmerons.  Of  the 
21  species,  11  are  Black  River  or  Trenton  forms,  so  that  52 
per  cent  of  the  species  in  this  oldest  member  of  the  Stones 
River  group  belong  to  the  Black  River  or  Trenton. 

This  analysis  may  be  tabulated  thus  : — 


Rid-  Murfrees-  Black  Tren- 

Lebanon.  ley.  Pierce,  boro.  River.  ton. 

Lebanon  25  ..  1 4 7 

Ridley 1 3 ..  ..  1 i 

Pierce  4 2 9 1 1 2 

Murfreesboro 3 4 1 21  4 7 


Of  the  58  described  species  occurring  in  these  4 subdivisions 
of  the  Stones  River,  the  above  table  shows  that  27,  that  is,  46 
per  cent,  occur  in  the  Black  River  and  Trenton  formations. 
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Coni  pari  ii^>-  tlie  large  percentage  of  forniR  connnon  to  tlie 
Stones  Iviver  and  to  the  Black  River  and  Trenton  witli  the 
low  percentage — less  than  5 per  cent — of  forms  common  to 
the  Ohazy  and  Trenton,  it  becomes  evident  that  the  Stones 
River  and  Trenton  are  faunally  mnch  more  closely  connected 
than  are  the  Chaz}^  and  Trenton.  This  close  relationship  of 
the  fanna  of  the  Stones  River  to  that  of  the  Trenton,  coupled 
witli  the  stratigi’aphy,  suggests  that  the  whole  Stones  River  is 
younger  than  the  Chazy. 

East  Tennessee. 

In  east  Tennessee  the  Maclurea  limestone  was  correlated  by 
Salford'^  with  the  Chazy  or  Black  River  of  New  York  and 
Canada.  While  a large  part  of  this  limestone  seems  to  be  of 
Trenton  age,  a section  around  Lenoirs  has  afforded  the  writer 
a small  fauna  containing  fossils  characteristic  of  Division  2 in 
the  Lake  Champlain  region.  This  region  needs  further  study 
before  definite  correlations  are  made. 

Description  of  New  Species. 

BRACHIOPODA. 

Lingula  colamba  sp.  nov. 

Shell  small,  oval  in  outline,  gently  and  uniformly  convex. 
There  are  no  flat  slopes  and  the  front  is  semi-circular  in  out- 
line. The  posterior  end  is  somewhat  triangular,  the  beaks 
pointed.  The  surface  is  covered  by  very  numerous  and  promi- 
nent concentric  striae,  no  radiating  lines  showing  except  when 
the  surface  is  exfoliated. 

One  specimen  is  long  and  wide;  another  is  7“"^ 

long  and  5““  wide. 

Locality. — East  side  of  Valcour'  Island  at  Chazy,  and  on 
Isle  La  Motte.  Type  in  Yale  University  Museum. 

Camarotcechia  pristhia  sp.  nov. 

Shells  small,  transversely  oval  to  subcircular  in  outline. 
Both  valves  moderately  and  uniformly  convex.  The  dorsal 
valve  has  a low  fold  and  the  ventral  valve  a shallow  sinus, 
which  is  noticeable  only  toward  the  front  of  the  shell.  There 
are  10  to  14  strong  i-oiinded  ])lications,  4 on  the  dorsal  fold  and 
3 on  the  sinus.  Tlie  2 plications  in  the  middle  of  the  fold  are 
smaller  than  'the  2 outside  ones  and  the  median  plication  of  the 
ventral  valve  is  the  weakest,  which  is  the  direct  opposite  of  the 
state  found  in  Camarotoeehia  orientaUs. 

Locality. — Valcour  Island  and  Chazy,  New  York.  The 
type  is  in  the  Carnegie  Museum. 

* Geol.  Tennessee,  1869,  p.  236. 
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Camarotoichia,  major  sp.  iiov. 

Outline  somewhat  oval,  widest  a little  in  front  of  the  mid- 
dle. Dorsal  valve  with  10  to  1-f  strong  angular  plications. 
The  ventral  valve  has  9 to  11-.  The  fold  and  sinus  are  hardly 
defined  except  by  a gentle  arch  in  front,  but  ai’e  outlined  on 
both  valves  by  a pair  of  very  strong  plications.  The  doj’sal  fold 
bears  5 plications,  the  middle  one  of  which  is  the  strongest. 
The  ventral  sinns  has  -f  plications,  the  2 largest  in  the  middle. 
The  ventral  beak  is  somewhat  incurved. 

Length  of  a good  specimen  23'^”“ ; width  21'"'". 

Locality. — Southeast  point  of  Yalcour  Island,  New  York. 
The  type  is  in  the  writer’s  collection. 

!Stropho})iena  prisca  sp.  nov. 

Shell  of  medium  size,  resupinate,  neaily  as  long  as  wide. 
Ventral  valve  convex  at  the  umbo,  flat  in  front  to  about  the 
middle  of  the  valve  and  then  concave.  Dorsal  valve  flat  on 
the  umbo  and  convex  in  front.  Cardinal  area  narrow,  the  wide 
delthvrinm  mostly  covered  by  the  deltidium,  with  a small  open- 
ing fur  the  pedicle  at  the  beak.  Muscle  area  in  the  ventral 
valve  small,  confined  to  the  space  under  the  umbo.  Surface 
marked  by  fine  alternating  striae,  the  prominent  ones  being 
very  numerous  and  increasing  by  implantation.  Between  each 
pair  of  the  strong  striae  are  two  or  three  finer  ones  and  the 
whole  surface  is  crenulated  by  fine  concentric  striae.  The  dor- 
sal valve  sometimes  shows  very  small  concentric  wrinkles. 

One  specimen  is  15'5'“’"  long  and  20“'"  wide ; another  16'"'" 
long  and  19*5'"'"  wide. 

Locality. — All  the  specimens  are  from  Yalcour  Island,  New 
York,  and  are  in  the  writer’s  collection. 


Orthis  ignicala  sp.  nov. 

Shell  transversely  oval  in  outline,  usually  but  little  wider 
than  long.  Hinge  width  nearly  equal  to  the  greatest  width 
of  the  shell.  Ventral  valve  strongly  convex,  the  area  high 
and  a little  incurved. 

Dorsal  valve  nearly  flat,  with  a broad  depression  near  the 
front.  Area  of  dorsal  valve  rather  wide.  Cardinal  process 
small.  Delthyrium  narrow  and  open.  Surface  marked  by  16 
to  25  direct  rounded  plications  which  increase  by  implanta- 
tion. 

Locality. — Found  i^arely  on  the  southeast  corner  of  Yalcour 
Island,  Hew  York. 
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Ordds  acufiplicata  sp.  nov. 

Shell  small,  almost  circular  in  outline.  IIin<re  width  not  quite 
e(|ual  to  the  greatest  widtli  l)elow.  Cardinal  area  of  ventral 
valve  high  and  a little  I’etj’orse.  Foiaimen  nari’ow  and  open. 
Ventral  valve  strongly'  convex,  highest  on  the  umbo.  Dorsal 
valve  convex  on  tlie  nmho,  flattened  in  fi'ont.  There  is  a 
shallow  sinus  on  this  valve,  which  is  naiTow  at  the  beak  but 
l)ecomes  wider  in  fi-ont.  Surface  marked  by  to  15  sharp 
simple  striic  separated  b}^  spaces  wider  than  the  stripe. 

Locality. — South  end  of  Yalcour  Island.  The  types  are 
in  the  writer’s  collection. 

Ploisiomys  strophomenoules  sp.  nov. 

Shell  small,  ventral  valve  convex  at  the  umbo,  concave  in 
front.  Dorsal  valve  convex,  with  a narrow  sinus  on  the  umbo, 
hut  frequently  with  a slight  fold  on  the  front  of  the  shell,  in 
which  case  the  ventral  valve  shows  a shallow  median  sinus. 

Surface  marked  by  numerous  fine  stripe,  which  increase  by 
bifurcation  and  implantation.  There  are  usually  7 or  8 in  the 
space  of  2 millimeters  on  the  middle  of  the  front  of  the  shell. 

The  cardinal  ai*ea  of  both  valves  is  low.  The  ventral  area 
has  a narrow  delthyrium,  whicli  at  the  apex  is  perforated  for 
the  passage  of  the  pedicle.  The  interior  of  the  ventral  valve 
shows  small  but  strongdv  marked  muscle  scars  under  tlie  umbo. 
The  muscle  area  is  roughly  quadrate  and  contains  a pair  of 
strong  diductor  scars,  between  which  are  the  narrow  aclductor 
attachments.  Posterior  to  the  latter  is  a deep  ])edicle  scar. 
The  lateral  edges  of  the  diductor  scars  are  bounded  by  strong 
plates,  which  run  back  to  support  the  dental  lamellpe.  The 
interior  of  the  dorsal  valve  sliows  a rol)ust,  simple  cardinal  pro- 
cess and  small  dental  sockets  bordered  by  strong  plates  which 
do  not  greatly  diverge.  In  front  of  the  cardinal  process  is  a 
low  but  strong  median  ridge,  on  either  side  of  which  are  the 
four  scars  of  the  adductor,  not,  however,  deeply  impressed. 

J^ocality. — Crown  Point,  Plattsburg,  and  Yalcour  Island, 
New  York.  The  type  is  from  the  quarries  near  the  Platts- 
burg Fair  Grounds  and  is  in  the  Carnegie  Museum. 

a O 

llchertella  exfoliaia  sp.  nov. 

This  shell  is  distinguished  from  Ilehertella  costalis  hv  its 
smaller  size,  more  pronounced  dorsal  sinus,  and  by  the  fact 
that  the  stripe  are  always  sim]de  instead  of  bifurcating.  It 
differs  from  II.  horealis  in  its  smaller  size,  and  in  the  narrow^ 
and  deep  dorsal  sinus. 

Locality. — Common  in  the  lower  part  of  the  Chazy  at  Chazy 
and  Yalcour  Island;  also  at  Plattsburg,  Yalcour,  and  Isle  La 
Motte,  New  York.  The  type  is  in  the  Carnegie  Museum. 
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OrthiiUnm  lamellos((  sp,  nov. 

A'entral  valve  strono-ly  convex,  the  area  ln<>’li  and  curved 
backward.  Delthyrinin  narrow  and  open.  Aloiio-  tlie  middle 
of  the  valve  is  a narrow  and  shallow  depression  in  which  there 
is  one  ])lication.  The  outline  of  the  shell  is  snlxpiadrate.  The 
o'reatest  lenu'th  is  at  the  hiiii^e  and  the  cardinal  extremities  are 
sliin'litly  alate. 

The  dorsal  valve  has  a narrow  median  sinus,  which  extends 
from  the  beak  to  the  front  and  nsnally  contains  2 ])lications. 
There  are  commonly  about  20  sharp  jilications,  which  are 
crossed  hv  strono;  concentric  lamellae  of  i>;rowth. 

An  averai>’e  specimen  is  8"^'“  long  and  wide. 

Locality. — Yalconr  Island,  Chazy,  and  Crown  Point,  New 
York.  The  types  are  in  the  1 ale  LTniversity  Miisenm. 

PELKCYPODA. 

Ctenodonta  per  acuta  sp.  nov. 

Shell  small,  longer  than  high,  the  beak  about  one-third  the 
length  from  the  posterior  margin.  Front  rather  drawn  ont,  as 
in  Gtenodoiita  nasutxt  Hall.  The  greatest  convexity  is  at  the 
umbo,  the  posterior  slope  v^ery  gradual.  Both  slopes  to  the 
binge  abrupt,  but  that  to  the  basal  margin  gentle.  One  speci- 
men is  12™™  long  and  9™™  high.  This  species  may  be  distin- 
gnished  from  the  succeeding  one  by  its  more  depressed  valves 
and  by  the  prolongation  of  the  anterior  margin  into  a some- 
what nasute  extension. 

I^ocality. — Found  in  some  numbers  in  the  trilobite  layers  at 
Sloop  Bay,  Yalconr  Island,  and  in  the  middle  of  the  Crown 
Point  section.  The  type  is  in  the  writer’s  collection. 

Ctenodonta  limhata  sp.  nov. 

Outline  nearly  circular,  the  beak  back  of  the  middle. 
Greatest  convexity  near  the  middle  of  the  valve ; all  slopes 
steep.  The  cast  shows  a few  faint  lines  of  growth. 

Length  of  largest  specimen  10™™;  height  10™™.  A smaller 
one  measures  8 x 8™™. 

Locality. — All  the  specimens  are  from  the  trilobite  layers. 
Sloop  Bay,  Yalconr  Island.  The  types  are  in  the  Yale  Uni- 
versity Museum. 

Ctenodonta  duhiaformis  sp.  nov. 

Shell  small,  moderately  convex,  beak  subcentral.  Greatest 
convexity  on  the  umbo,  the  slope  from  it  to  the  base  nearly 
flat.  Basal  margin  nearly  straight.  Anterior  end  nasute  and 
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longer  tlian  tlie  posterior,  which  is  regularly  rounded.  Front 
inai’gin  rather  acute.  All  the  specimens  are  of  casts  without 
trace  of  hinge  teeth,  muscle  scars,  or  surface  markings. 

Largest  s|)eci men  : Lengtli  19“"’;  height  10‘5““.  Another: 
Length  17'"'" ; height  9*"“. 

Locality. — Sloop  Bay,  Yalcour  Island.  The  type  is  in  the 
Yale  University  Museum. 


Ctenodonta  parvidens  sp.  nov. 

Shell  oval  in  outline,  usually  flattened,  but  specimens  from 
the  harder  layers  show  considei-able  convexity  below  the  umbo, 
with  regular  slopes  to  the  anterior,  posterior,  and  ventral  mar- 
gins. The  cast  shows  the  im])ression  of  numei’ous  very  fine 
teeth  on  the  hinge,  but  the  number  can  not  be  counted  as  the 
beak  is  always  flattened  down  upon  the  impression  of  the 
hinge.  One  specimen  exhil)its  5 teeth  on  tlie  anterior  portion 
of  the  hinge.  Another  shows  7.  The  surface  is  marked  by 
very  numerous  flue  concentric  lines  of  growth. 

Locality. — In  shales  and  limy  clays  at  the  Hog’s  Back, 
Ottawa. 

Clldophorus  ohscuriis  sp.  nov. 

Shell  small,  longer  than  high,  not  very  convex.  ■ Basal  mar- 
gin nearly  straight,  anterior  margin  regularly  curved,  posterior 
end  compressed,  the  margin  acutely  rounded.  In  front  of  the 
beak  the  cast  shows  a short  clavicular  impression,  which 
extends  about  half  the  distance  to  the  lower  margin. 

Length  6"""  ; height  4“'". 

Locality. — Trilobite  layers,  Sloop  Bay,  Yalcour  Island.  The 
type  is  in  the  Yale  collection. 

Cyrtodonta  tranceps  sp.  nov. 

Shell  roughly  rectangular  in  outline,  strongly  convex  at  the 
umbo  and  along  a ridge  which  i*uns  diagonally  across  the  shell 
to  the  lower  side  of  the  posterior  margin.  In  front  of  this 
ridge  there  is  usually  a slight  depression  running  from  the 
umbo  to  the  middle  of  the  lower  side.  The  posterior  margin 
is  regularly  rounded,  the  lower  side  straight  or  slightly 
indented.  The  anterior  end  extends  a short  distance  in  front 
of  the  beak.  The  slo])e  to  the  hinge  is  flat  and  rather  steep. 
The  slope  to  the  front  and  base  is  gently  convex  and  more 
gradual.  The  surface  is  mai’ked  by  numerous  concentric  lines. 

Locality. — Yalcour  Island,  New  York.  The  type  is  iu  the 
collection  of  the  Carnegie  Museum. 
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Cyrtodonta  soUtaria  sp.  nov. 

Shell  rouirhly  triangular,  the  beak  a little  behind  the  ante- 
rior end.  Hinge  line  short.  The  anterior  margin  is  narrow 
and  rounded,  tlie  base  long  and  straight,  incurved  at  about  45° 
with  the  iiiiii^e.  Posterior  regnlarlv  rounded.  Shell  only 
moderately  convex,  the  slope  to  the  ]’>osterior  end  gradual  and 
to  the  tVont  nearly  flat. 

Leno'th  15'""' ; lieiffht  12’5"''".  Surface  marked  by  concen- 
trie  lines  of  o;i-owtli. 

I^ocality. — Ledge  in  pasture  near  Tracy  Brook,  Chazy,  Hew 
York.  Tlie  type  is  in  the  Yale  collection. 

Whitella  canadensis  sp.  nov. 

Shell  small,  convex,  subrectangular  in  outline.  A promi- 
nent ridge  extends  from  the  beak  to  the  lower  posterior  corner. 
From  this  ridge  the  slope  to  the  cardinal  and  posterior  margins 
is  abrupt,  while  there  is  little  slope  to  the  front  until  a point 
in  front  of  the  beak  is  reached,  when  the  slope  is  suddenly 
deflected.  The  surface  is  marked  by  concentric  undulations. 

Locality. — Aylmer  sandstone,  Aylmer,  Quebec. 

Clionychia  margmalis  sp.  nov. 

Both  valves  moderately  convex,  the  umbones  somewhat 
depressed,  but  increasing  rapidly  in  height,  the  greatest  thick- 
ness of  the  valves  being  at  about  one-third  the  distance  from 
the  beak  to  the  lower  margin.  Hinge  line  short.  The  poste- 
rior margin  is  broadly  rounded,  the  lower  margin  semi-circular. 
The  front  is  almost  straight.  The  greatest  convexity  is  along 
a line  parallel  to  the  front.  The  posterior  and  lower  slopes 
are  gentle,  but  the  front  slope  is  abrupt,  almost  90°  with  the 
plane  of  union  of  the  valves.  The  surface  is  marked  by  very 
fine  concentric  striae. 

One  specimen  is  20“"'  long  and  26‘5"'“  high. 

Locality. — Chazy  and  Yalcour  Island,  Hew  York.  The 
type  is  in  tlie  Yale  collection. 

Ambony cilia  f curvata  sp.  nov. 

Shell  large,  both  valves  very  strongly  convex,  especially 
along  the  region  of  the  front  and  middle  of  the  valves.  Beaks 
small,  incurved,  directed  a little  forward.  Anterior  slope 
abrupt  and  overhanging.  Posterior  and  bottom  slopes  rather 
steep.  Posterior  wing  short.  The  posterior  margin  is  almost 
straight.  The  anterior  margin  is  regularly  curved.  The 
length  and  breadth  are  neaily  equal. 

Am.  Jour.  Sci.— Fourth  Series,  Vol.  XX,  No.  119.— November,  1905. 
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A large  specimen  is  27"’"’  long  and  26"’"’  liigli.  Another  is 
43'"'”  long  and  39'""’  high.  A small  one  is  lO"”"  long  and  10""" 
high. 

The  species  is  easily  recognized  by  the  curved  anterior  mar- 
gin and  the  great  convexity.  The  line  of  greatest  convexity 
follows  the  anterior  margin.  There  is  an  elongate  posterior 
mnscle  faintly  outlined  on  some  of  the  casts.  The  general 
appearance  is  somewhat  like  Andonychia  amygdalina  Hall. 

Locality. — Yalconr  Island,  Chazy,  and  Sloop  Island,  New 
York. 


Co7iocardium  beecheri  sp.  nov. 

Shell  very  small  bnt  robust,  with  long  anterior  and  short 
posterior  wings.  The  region  of  greatest  convexity  is  from  the 
beak  straight  to  the  base  of  the  shell,  the  curvature  decreasing 
gradually  forward  to  the  anterior  wing  and  rather  abruptly 
backward  to  the  posterior  wing.  The  anterior  wing  is  long, 
with  straight  lower  margin.  The  posterior  wing  is  short  and 
narrow,  joining  the  body  at  a large  angle.  The  surface  is 
marked  by  7 or  8 large  plications  on  the  anterior  wing,  15  or 
20  smaller  ones  on  the  body  of  the  shell,  and  3 or  4 very  large 
ones  on  the  posterior  wing.  The  dimensions  of  2 specimens 
are : First,  length  6'5’"'",  height  5"’"’ ; second,  length  6""", 
height  4’"’". 

Locality. — Sloop  Island,  east  of  Yalconr  Island,  New  York; 
also  on  Yalconr  Island  and  at  Chazy,  Clinton  County,  New 
York. 


ALodiolopsis  fabaformis  sp.  nov. 

Shell  small,  thick,  with  a strong  ridge  extending  from  the 
umbo  to  the  lower  posterior  angle.  In  front  of  this  rklge  is  a 
deep  depression,  which  continues  to  the  middle  of  the  ventral 
margin,  making  that  margin  sinuate.  Anterior  ear  small, 
convex.  Anterior  margin  narrowly  rounded.  Posterior  mar- 
gin broadly  rounded,  not  oblirpie  as  in  JSLodiolopsis  brevius- 
cida  and  AL.  yjay'viuscula.  The  surface  is  marked  by  numer- 
ous concentric  lines  of  growth. 

Loccdity. — Common  in  the  upper  layers  at  Yalcour  Island. 
The  type  specimen  is  in  the  writer’s  collection. 


Modiolopsis  soioteri  sp.  nov. 

Shell  of  medium  size  for  the  genus,  rather  convex,  with  a 
strong  ridge  running  back  from  the  beak  to  the  lower  posterior 
angle.  Toward  the  front  is  a slight  depression  running  from 
just  ahead  of  the  beaks  a little  backward  to  the  basal  margin. 
In  front  of  the  beak  is  a very  deeply  impressed  anterior  scar. 
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which  on  the  internal  cast  is  represented  by  a rounded  conical 
elevation.  The  posterior  scar  is  large  and  close  to  the  hinge 
line. 

Length  height  28'""'. 

Length  37"^'”,  height  20""". 

LocaUty. — From  the  Aylmer  sandstone,  about  60  feet  above 
the  high-water  mark  of  Lake  Deschenes,  at  Aylmer,  Quebec. 
Collected  by  T.  AF.  E.  Sowtei*,  for  whom  it  is  named.  The 
type  is  in  the  Yale  University  Museum. 

GASTROPODA. 

Archuiacella  ? deformata  (Hall). 

Orbicula  f deformata  Hall,  1847,  Pal.  N.  Y.,  vol,  i,  p.  23,  pi.  iv  bis,  figs. 
10a,  10b. 

Metoptoma  ? dubia  Hall,  ibid.,  figs.  11a,  11b. 

Stenotheca  dubia  Whitfield  and  Hovey,  1898,  Catalogue  of  Type  and  Fig- 
ured Specimens  in  the  American  Museum  of  Natural  History,  Bull. 
Amer.  Mus.  Nat.  Hist.,  vol.  xi,  p.  58. 

An  examination  of  the  types  shows  that  AVhitlield  was  right 
in  regarding  the  specimen  named  Orbicula  f deformata  by 
Flail  as  identical  with  Metoptoma  f dubia.^  which  Hall  described 
on  the  same  page.  His  species,  however,  must  take  the  first 
specific  name  applied  to  it,  even  though  given  under  the  mis- 
apprehension that  it  was  a brachiopod  instead  o^  a gastropod. 

The  generic  reference  is  uncertain  as  no  specimens  have 
been  found  which  show  either  muscle  scars  or  pronounced 
surface  markings.  It  does  not  seem  possible  to  leave  it  either 
in  the  genns  Metoptoma.,  where  Hall  doubtfully  put  it,  or  in 
Stenotheca^  where  it  was  placed  by  Whitfield.  In  general 
form  it  most  resembles  the  nnmerous  species  of  Archinacella 
described  by  Ulrich  and  Scofield,  to  which  it  may  be  referred 
until  better  examples  are  obtained.  The  individual  specimens 
of  this  shell  are  abundant  and  the  characters  are  cpiite  con- 
stant. It  is  easily  recognized  by  the  low  form  and  almost 
marginal  position  of  the  beak. 

Scenella  pretensa  sp.  nov. 

Shell  small,  aperture  narrowly  elliptical  in  outline.  Height 
about  equal  to  the  greatest  diameter  of  the  aperture.  Beak 
small,  pointed  backward,  but  not  incurved.  Posterior  slope 
nearly  straight.  Anterior  slope  convex  above,  becoming 
straight  below.  Surface  smooth,  except  for  a few  low  concen- 
tric undulations  near  the  base.  Beak  a little  behind  the 
middle. 

The  greatest  diameter  is  11"""  : the  shortest  is  6*5'"™.  Height 
11-5'"“. 
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Locality. — Rare  at  Cbazy,  New  York,  in  tlie  Lower  Cliazy 
layers  sontli  of  the  lime  kilns.  It  occurs  also  at  Lenoirs, 
Tennessee. 

Scenella  rolmsta  sp.  nov. 

Shell  large,  a])ertnre  nearly  circular.  Beak  obtuse,  rather 
high,  and  located  a little  behind  the  middle.  All  slopes  about 
equal  and  all  convex,  the  whole  shell  somewliat  hemispheric. 
The  specimens  are  all  casts,  showing  no  surface  markings  of 
any  sort. 

The  only  perfect  example  is  17"“"  in  greater  diameter  and 
16"“"  in  lessei’.  A much  larger  one  is  represented  by  a frag- 
ment 27“*"  long,  but  it  had  evidently  been  considerably  larger. 

Locality. — Yalcour  Island,  in  the  Middle  Chazy  beds.  Rare. 
The  type  is  in  the  writer’s  collection. 

Palcmcmcea  irregularis  sp.  nov. 

Shell  rather  large,  irregular  in  outline,  generally  subcircular, 
but  never  with  a smooth  curve.  Beak  obtuse,  almost  central, 
sometimes  a little  back  of  the  center.  All  slopes  about  equal, 
generally  almost  straight,  but  occasionally  a little  convex. 
Surface  marked  bv  numerous  tine  concentric  lines  of  growth, 
which  follo's^^'  the  irregular  form  of  the  aperture.  Usually 
there  are  a few  radial  folds  and  some  irregular  depressions 
and  pits  which  do  not  follow  in  symmetrical  arrangement. 

The  greater  diameter  of  the  aperture  is  26"“" ; the  lesser  is 
lO'"™.  The  aperture  of  another  is  long,  18'"'"  wide,  and 

the  apex  is  9"“"  above  the  aperture. 

Locality.  — Common  in  lower  layers  at  Chazy,  New  York. 

LLelicotoma  vagrans  sp.  nov. 

Shell  small,  somewhat  Maclurea-Wko.^  the  spire  Hat  and 
depressed  below  the  plane  of  the  highest  points  on  the  upper 
surface.  Outer  edge  of  the  body  whorl  angular,  raised  as  a 
high  sharp  ridge  toward  the  aperture.  Lower  surface  of  the 
shell  rounded,  the  umbilicus  wide.  Aperture  large,  quadri- 
lateral, angular  above,  rounded  below.  Surface  marked  by 
fine  lines  of  growth,  which  turn  back  on  crossing  the  angle  of 
the  upper  surface. 

Locality. — A rare  fossil  at  Yalcour  Island,  New  York.  The 
type  is  in  the  writer’s  collection. 

Eotomaria  ohsoletum  sp.  nov. 

Shell  small,  trochiform,  with  about  four  volutions.  The 
upper  part  is  conical,  the  volutions  are  fiat,  and  the  sutures  only 
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slightly  impressed.  The  lower  surface  is  convex,  umhiliciis 
small.  The  present  specimen  is  a cast  and  shows  no  surface 
markings.  Aperture  large,  angnlated  on  the  side,  rounded 
below. 

Locality. — Crown  Point  and  Yalcour  Island,  New  York. 
Very  rare.  The  type  is  in  the  writers  collection. 

Lophospira  rectangular  is  sp.  nov. 

Shell  fairly  large,  with  5 volutions.  Body  whorl  very  large, 
spire  small.  Last  3 whorls  with  sides  parallel  to  the  axis  of 
the  shell.  Aperture  large,  nearly  circular.  Upper  lip  nearly 
straight,  meeting  the  straight  outer  lip  at  an  obtnse  angle. 
The  inner  and  lower  sides  of  the  aperture  are  rounded.  The 
umbilicus  is  very  small. 

All  the  specimens  in  the  collection  are  casts  of  the  interior 
and  do  not  show  anything  more  than  traces  of  the  surface 
markings.  They  were  probably  the  same  as  in  Lophospira 
sulmbbreviata. 

Locality. — A rare  species  from  Yalcour  Island,  New  York. 
The  type  is  in  the  writer’s  collection. 

Lophospira  billing  si  sp.  nov. 

Shell  of  4 volutions,  body  whorl  very  large,  spire  low,  whorls 
angular,  sloping  gently  from  the  suture  to  the  keel.  The  under 
side  of  the  body  whorl  is  rounded  and  strongly  convex.  The 
umbilicus  is  small.  The  aperture  is  entire,  the  inner  and 
lower  lips  are  rounded,  the  upper  lip  is  straight  from  the 
suture  to  the  keel,  sharply  angnlated  at  the  keel  and  nearly 
straight  for  a short  distance  below  it.  The  surface  is  covered 
by  rather  coarse  lines  of  growth,  which  run  first  forward  and 
cross  the  upper  side  of  the  volution  diagonally  and  backward, 
again  turning  forward  after  crossing  the  volution.  On  the 
under  surface  of  the  whorl,  the  strise  turn  back  to  the 
umbilicus. 

Locality. — From  the  Canadian  Pacific  Railroad  cut,  east  of 
Atain  street,  Aylmer,  Canada.  Named  for  AY.  R.  Billings  of 
Ottawa,  an  enthusiastic  student  of  the  Chazv. 

Cyclonerna  f normaliana  sp.  nov. 

Shell  small,  elongate  trochiform,  with  4 or  5 whorls,  which 
enlarge  gradually.  Sutures  not  deeply  impressed  and  volu- 
tions almost  fiat  sided.  Tlie  under  surface  of  the  last  whorl  is 
fiat  or  slightly  convex.  The  surface  is  marked  by  3 or  4 revolv- 
ing raised  lines  or  low  keels. 

Locality Chazy,  near  the  Normal  School  at  Platts- 
burg.  New  York. 
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Funema  leptonotnm  sp.  nov. 

Sliell  small,  with  about  4 whorls,  which  increase  gradually 
toward  the  base.  The  whorls  are  all  convex,  the  suture  is 
deeply  impressed.  The  first  3 whorls  are  smooth  and  Jlolopea.- 
like.  The  fourth,  or  body,  whorl  is  ornamented  by  5 sharp 
revolving  ridges,  ecpially  spaced.  These  ridges  are  crossed  by 
line  vertical  lines,  which  are  close  together  and  give  the  ridges 

' rr^  ^ O 

a pitted  appearance.  The  aperture  is  not  seen. 

The  height  of  the  shell  is  5™'”;  the  width  of  the  body  whorl 

3*5’^“. 

This  shell  is  not  uncommon  in  the  Chazy,  but  on  account  of 
its  small  size  and  liability  to  exfoliation  it  is  often  overlooked 
or  is  in  too  imperfect  a condition  to  be  positively  identified. 

Locality. — Lower  Chazy,  at  Chazy,  New  York.  The  type 
is  in  the  Yale  collection. 

To'ochonema  dispar  sp.  nov. 

Shell  rather  large,  consisting  of  3 whorls  with  depressed 
spire  and  very  large  body  whorl.  The  suture  is  very  deep. 
The  whorls  are  almost  free.  The  body  whorl  has  a fiat 
revolving  band  on  the  outer  side.  The  top  is  fiat  and  sloping 
and  the  lower  side  strongly  convex.  The  surface  markings  are 
not  shown.  The  umbilicus  is  large  in  the  cast,  but  rather 
small  in  testiferous  specimens. 

Locality. — Fairly  common  on  Yalcour  Island,  in  a locality 
at  the  south  end.  It  is  rare  elsewhere  on  the  island  and  at 
Chazy,  New  York.  The  type  is  in  the  writer’s  collection. 

% 

Siibnlites  prolong ata  sp.  nov. 

Shell  small,  elongate,  fusiform,  with  about  6 (?)  whorls 
(specimen  shows  body  whorl  and  3 above).  The  whorls  are 
long  and  narrow,  decreasing  slowly  and  regularly  toward  the 
top.  The  body  whorl  is  about  ecpial  to  the  length  of  the  2 
whorls  above  it  and  is  contracted  below.  The  aperture  is  not 
shown. 

The  length  of  the  fragment  is  29'“'";  the  greatest  thickness 
is  5'““.  Probabl}"  the  total  length  w^as  about  35'“™. 

Locality. — Sloop  Bay,  Yalcour  Island.  The  type  is  in  the 
Yale  collection. 


Holopea  hudsoni  sp.  nov. 

Shell  usually  large,  with  about  4 wdiorls.  The  body  whorl 
is  large,  robust,  expanding  rapidly.  The  spire  is  fairly  long, 
whorls  strongly  convex,  sutures  very  deep.  Aperture  nearly 
circular,  entire ; the  outer  lip  thin,  the  inner  lip  free  from 
the  body  whorl.  The  unibilicns  is  small. 
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Tlie  surface  is  usually  siuootli.  Some  casts  show  traces  of 
lines  parallel  to  the  margin  of  the  outer  lip.  These  lines  run 
a little  forward  from  the  suture,  continuiiiG;  in  this  direction 
over  the  bulge  of  the  whorl,  then  curve  a little  backward  and 
finally  forward  again  at  the  lower  end. 

Locality. — Rather  common  at  Crown  Point,  Valcour,  Yal- 
cour  Island,  Plattsburg,  and  Chazy,  New  York.  The  type  is 
in  the  writer’s  collection. 

Holopea  scrutator  sp.  iiov. 

Shell  of  medium  size,  about  3 whorls,  the  body  whorl  con- 
stituting by  far  the  larger  part  of  the  shell.  Spire  depi’essed, 
sutures  not  deep.  Aperture  elongate,  oval,  entire.  Umbilicus 
small. 

The  specimens  usually  occur  as  casts,  but  on  a few  the  shell 
is  preserved.  It  shows  no  markings  except  a few  growth 
lines,  which  run  diagonally  back  across  the  whorl.  When  the 
specimens  are  exfoliated  the  suture  lines  are  much  more  deeply 
impressed  and  the  spire  appears  higher. 

This  shell  is  easily  distinguished  from  the  preceding  by  the 
low  spire,  the  shallowness  of  the  sutures  and  the  general 
depressed  form  of  the  shell. 

Locality. — Common  at  Yalcour  Island  and  Chazy,  New 
York.  The  type  is  in  the  Yale  Collection. 

Coniilaria  triangulata  sp.  nov. 

Shell  small,  slender,  slightly  curved,  6-sided,  but  3 of  the 
sides  are  so  narrow  as  to  give  the  shell  an  almost  triangular 
cross  section.  The  narrow  faces  alternate  with  the  wide  ones, 
the  former  truncating  the  angles  which  the  latter  would  make 
if  prolonged  till  they  met.  Along  each  of  the  faces,  both 
wide  and  narrow,  is  an  elevated  line,  which  extends  longitudi- 
nally along  the  center  of  the  face.  The  surface  markings 
consist  of  numerous  fine  tran verse  stride,  which  bend  backward 
on  crossing  the  raised  line. 

The  best  specimen  in  the  writer’s  collection  is  broken  at  the 
tip  and  at  the  aperture,  yet  is  38“""  long.  The  original  length 
was  at  least  8““  more.  At  the  largest  end  the  3 wide  faces 
are  each  7““  wide  and  the  narrow  faces  are  each  P5““  wide. 
At  the  small  end  the  wide  faces  are  2‘5'"“  wide  and  the  narrow 
faces  are  reduced  to  practically  nothing,  thus  showdng  that  iu 
young  stages  the  shell  was  really  triangular. 

Locality. — The  type  specimen,  which  is  in  the  writer’s  col- 
lection, was  found  in  the  upper  part  of  the  Chazy,  on  the 
southeast  point  of  Yalcour  Island  (Cystid  Point).  It  also 
occurs  near  Smuggler’s  Bay,  in  layers  a little  lower  in  the 
formation. 
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OSTRACODA. 

Leper ditia  limatula.  sp.  nov. 

; lieiglit 

Length  ; lieiglit  6"’“. 

Length  ; height  6.25"'™. 

Length  9.5™*^' ; height  7*5""". 

Shell  of  medium  size,  a little  smaller  than  Lep er ditia  falm- 
lites^  oblong  in  outline,  higher  behind  than  in  front.  Hinge 
short,  straight.  Anterior  end  regularly  rounded.  The  poste- 
rior end  slopes  back  almost  straight  for  a short  distance,  but  is 
broadly  rounded  on  the  lower  posterior  margin.  The  eye 
tubercle  is  small,  on  some  specimens  sharp,  on  others  obscure. 
It  is  situated  in  the  anterior  angle,  above  and  a little  in  front 
of  the  muscle  spot.”  The  latter  is  large,  circular,  and  very 
finely  reticulated.  Back  of  the  muscle  spot  is  a region  of  the 
shell  which  is  covered  \vith  tine  raised  lines  radiatino;  from  the 
side  of  the  spot.  These  lines  frequently  anastomose,  making 
a very  pretty  reticulate  surface.  The  muscle  spot  is  raised 
above  the  general  surface  of  the  carapace  on  the  lower  poste- 
rior side,  where  these  lines  originate,  but  the  upper  and  ante- 
rior sides  are  level  with  the  main  part  of  the  shell. 

The  right  valve  overlaps  the  left  valve  considerably,  espe- 
cially along  the  ventral  edge,  which  is  abruptly  deflected  and 
usually  shows  a low  short  ridge  right  at  the  keel.  The  lower 
margins  of  the  anterior  and  posterior  ends  are  flanged.  The 
border  is  very  narrow  and  is  marked  by  small  pits,  which 
increase  in  size  ventrally.  On  one  finely  preserved  specimen 
the  anterior  flange  shows  8 pits,  of  which  the  seventh,  counted 
from  the  front,  is  largest,  and  the  eighth  is  very  small.  On 
the  posterior  flange  of  the  same  specimen  there  are  10  pits, 
the  eighth  from  the  posterior  end  being  the  largest,  the  ninth 
a little  smaller,  and  the  tenth  minute.  The  left  valve  is  not  so 
high  in  proportion  to  the  length  as  the  right  valve,  but  it  is 
also  abruptly  deflected  ventrally.  It  shows  neither  anterior 
nor  posterior  flanges  and  there  is  a small  projection  close  to 
the  hinge  line  and  parallel  to  it.  Below  this  is  a slight 
depression. 

Ijocality. — Connnon  on  Yalcour  Island  in  certain  localities. 
Bare  at  Yalcour  and  Chazy,  New  York. 

Primitia  latimarginata  sp.  nov. 

Carapace  small  and  depressed.  Front  and  posterior  margins 
meet  the  dorsal  margin  at  angles  of  little  more  than  90°. 
Both  ends  are  broadly  I’ounded,  the  ventral  margin  is  gently 
curved.  The  shell  is  a little  higher  at  the  posterior  end  than 
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ill  front.  There  is  a deep  sulcus  just  in  front  of  the  middle, 
which  starts  from  the  dorsal  margin  and  extends  half-way 
down  the  valve,  turning  a little  forward  at  the  lower  end.  On 
well-preserved  specimens,  in  front  of  this  sulcus  there  is  a 
prominent  eye  spot,  wliich  is  sometimes  translucent.  Often 
there  is  another  slight  depression  or  sulcus  in  front  of  the  eye 
spot.  The  border  is  wide,  concave,  and  of  nearly  uniform 
width  all  around  from  the  anterior  angle  of  the  dorsal  margin 
to  the  posterior  one.  The  test  is  frequently  punctate. 

Locality. — Common  all  through  the  Chazy  limestone  at 
Chazjq  Valcour  Island,  Crown  Point,  and  elsewhere  in  the 
Champlain  Yalley. 


TRILOBITA. 

Heliomera  subgen.  nov. 

Heliomera  sol  (Billings). 

Cheirurua  sol  Billings,  1865,  Paleozoic  Fossils  of  Canada,  vol.  i,  p,  288, 
tig.  276. 

Cephaloii  short,  wude,  the  glabella  very  large  and  flattened, 
the  cheeks  small.  Glabella  almost  semi-circular,  with  3 pairs 
of  long,  narrow  glabellar  furrows,  all  of  which  turn  backward 
on  their  inner  ends,  each  joining  the  one  back  of  it,  and  the 
third  pair  joining  the  neck  furrow,  thus  producing  a central 
lobe  like  that  of  Amphilichm.  This  central  lobe  is  of  uniform 
width  up  to  the  inner  ends  of  the  first  pair  of  glabellar  fur- 
rows, but  turns  outward  in  front  of  that  point.  Toward  the 
front  of  this  median  lobe  there  is  a slight  depression,  some- 
what similar  to  that  sometimes  seen  in  Pliomerops  canadensis. 
Tlie  first  pair  of  glabellar  furrows  run  backward  at  an  angle 
of  about  45°,  the  second  pair  at  a smaller  angle,  while  the 
third  pair  are  nearly  parallel  to  the  neck  furrow.  The  glabel- 
lar lobes  are  narrow  and  club-shaped.  This  radiating  arrange- 
ment of  the  glabellar  furrows  and  lobes  probably  suggested 
the  specific  name.  The  neck  ring  is  wide,  flat,  and  separated 
from  the  glabella  by  a deep  furrow,  which  extends  the  whole 
width  of  the  cephalon.  The  cheeks-  are  not  snfliciently  well 
pr  eserved  to  be  described,  but  enough  of  the  test  remains  to 
show  that  the  outline  of  the  cephalon  was  the  same  as  in 
P seudosphcevexochus  vulcanus.  Thei*e  is  a narrow  smooth 
border  all  around  the  front  of  the  cephalon,  and  the  surface  is 
covered  with  fine  tubercles.  The  relations  of  this  species  are 
rather  doubtful.  From  the  form  of  the  cephalon  it  evidently 
belongs  close  to  Pseudosphcerexochus.,  but  there  has  not  been 
seen  in  species  of  that  genus  any  tendency  to  vary  in  the 
direction  of  an  isolated  central  lobe  and  lono;  isolated  glabellar 
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furrows.  Tlie  j^labellar  furrows  in  tlie  various  species  of 
Pseudosj>hwrexochus  are  usually  faint,  never  deeply  impressed 
as  in  this  species.  In  this  last  character  and  in  the  pi-esence 
of  the  median  depression  of  the  glabella,  it  recalls  Pliomerops. 
The  glabella  is  much  larger  in  proportion  to  the  size  of  the 
cephalon  in  Ileliomera  sol^  however,  and  it  is  probalde  that 
this  form  must  be  regarded  as  intermediate  between  the  two 
genera.  Por  trilobites  with  this  type  of  glabellar  structure 
the  subgeneric  name  Ileliomera  is  suggested. 

Locality. — From  the  Ttaphistoma  layers  in  the  upper  part 
of  the  Lower  Chazy,  at  Cliazj^,  New  York.  The  tyj^e  is  in 
the  Yale  University  Museum. 

Paleontological  Laboratory, 

Yale  University  Museum,  June  24,  1905. 
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